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UNDERGROUND INSECTS of corn steal profits from Illinois farmers every year. In the past 5 years, they cut corn yields an 
average of 8 to 10 bushels an acre in 5 out of every 20 Illinois fields. 
In another 4 out of every 20 fields, they cut yields 5 to 8 bushels an 
acre, and in still another 5, reduced yields 3 to 5 bushels an acre. Thus 
only 6 of every 20 fields escaped with a loss of less than 3 bushels an 
acre. They reduced average yields in the state 5 to 6 bushels an acre 
each year. 
In many fields, their attacks cause poor stands, so fields must be 
replanted. They prune the roots so severely in many fields that the 
plants lodge and harvest is slowed down, or at least made more difficult. 
There is no way to measure the resulting inconvenience to the farmer. 
The damage these pests do may begin when the seed is planted and 
continue until harvest. Not all species are present in anyone field in 
the same year, but many of them, in various combinations, may be. 
WHAT ARE THESE INSECTS? 
There are at least 10 kinds of insects that attack corn underground. 
Some attack the seed, others the roots, or the stalk just below soil 
level. 
Seed-corn beetles, seed-corn maggots, and wireworms attack the 
seed between the time it is planted and it germinates, and so reduce 
stands. Maggots and beetles are most damaging in cool, damp springs. 
They do not seem to be affected by crop rotations. Wireworms are 
usually most damaging in low, poorly drained areas and, in at least 
some instances, are worst in corn following small grain. 
Loss of stand, primarily as a result of seed damage by these 3 pests, 
averages 6.3 percent. This average loss was shown in a study of under­
ground insect damage by entomologists of the Illinois Natural History 
Survey in 352 tests in Illinois fields during a period of 5 years. When 
fields have to be replanted because of insect damage, these 3 insects 
along with cutworms and billbugs are usually to blame. 
Grape colaspis attacks corn after red clover, mammoth clover, Ia­
dino, alsike clover, or second-year soybeans. The small, comma-shaped 
grubs strip the tiny root hairs from the plants in June and early July. 
Unable to get enough phosphorus, the plants turn purple, a typical 
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N o r t h e r n  a n d  s o u t h e r n  c o r n  r o o t w o r m s  s c a r i  f y  a n d  t u n n e l  t h e  r o o t s  
o f  c o r n  i n  J u n e  a n d  J u l y .  T h e y  m a y  a l m o s t  c o m p l e t e l y  d e s t r o y  t h e  
r o o t  s y s t e m .  T h e  p l a n t s  b e c o m e  t o p  h e a v y  i n  A u g u s t  a n d  S e p t e m b e r  
a n d  l o d g e .  L o d g i n g  n o t  o n l y  c u t s  y i e l d s  s e r i o u s l y ,  b u t  c r e a t e s  p i c k i n g  
t r o u b l e  a n d  p i c k e r  l o s s e s .  N o r t h e r n  c o r n  r o o t w o r m  i s  a  p e s t  o f  c o r n  
g r o w n  f o r  m o r e  t h a n  2  y e a r s  i n  s u c c e s s i o n  i n  t h e  s a m e  f i e l d .  I n  t h e  
l a r v a l  ( o r  w o r m )  s t a g e ,  i t  a t t a c k s  t h e  r o o t s ;  i n  t h e  a d u l t  s t a g e ,  t h e  
f r e s h  s i l k s .  T h e  a d u l t s  f e e d i n g  o n  t h e  s i l k s  m a y  b e  s o  a b u n d a n t  t h a t  
t h e y  a f f e c t  p o l l i n a t i o n  a n d  a s  a  r e s u l t  t h e  e a r s  d o  1 1 0 t  c o m p l e t e l y  f i l l .  
S o u t h e r n  c o r n  r o o t w o r m s  m i g r a t e  i n t o  I l l i n o i s  a s  b e e t l e s  i n  t h e  s p r i n g  
a n d  d e p o s i t  t h e i r  e g g s  i n  c o r n f i e l d s ,  p a r t i c u l a r l y  f i e l d s  i n  w h i c h  t h e r e  
a r e  g r a s s y  , v e e d s .  T h e  n e w l y  h a t c h e c l  w o r m s  i m m e d i a t e l y  a t t a c k  t h e  
c o r n  r o o t s .  
W i r e w o r m s  a t t a c k  t h e  y o u n g  p l a n t s  a s  w e l l  a s  t h e  s e e d .  T h e y  d r i l l  
a  h o l e  i n  t h e  b a s e  o f  t h e  s t a l k s  j u s t  b e l o w  t h e  s u r f a c e  o f  t h e  s o i l .  
T h e  c e n t e r  o f  t h e  p l a n t  t h e n  w i l t s  a n d  e i t h e r  d i e s  o r  b e c o m e s  s t u n t e d  
a n d  d e f o r m e d .  I f  i t  l i v e s ,  i t  p r o d u c e s  n o  e a r  o r  a t  m o s t  a  s m a l l  n u b b i n .  
B l a c k  c u t w o r m s  c o n c e n t r a t e  i n  l o w  a r e a s  w h e r e  w a t e r  h a s  s t o o d .  
I t  i s  h e r e  t h e  b l a c k  c u t w o r m  m o t h  l i k e s  t o  l a y  h e r  e g g s .  T h e  c u t w o r m s  
t h a t  h a t c h  m i g r a t e  f r o m  t h e s e  a r e a s ,  c u t t i n g  o f f  c o r n  a s  t h e y  g o  u n t i l  
n o  p l a n t s  a r e  l e f t  i n  a  l a r g e  a r e a .  
W h i t e  g r u b s  o f  a  p a r t i c u l a r  s p e c i e s  h a v e  b e g u n  t o  a d a p t  t h e m s e l v e s  
t o  p r e s e n t  f a r m i n g  c o n d i t i o n s .  T h e s e  g r u b s  m o s t  c o m m o n l y  a t t a c k  
c o r n  o r  s o y b e a n s  f o l l o w i n g  s o y b e a n s .  W h e n  i n f e s t a t i o n s  a r e  h e a v y ,  
t h e y  m a y  d e s t r o y  e n t i r e  a r e a s  o f  a  f i e l d  a t  a n y  t i m e  f r o m  J u n e  t o  
h a r v e s t .  I f  t h e  p l a n t s  d o  n o t  d i e ,  t h e y  o f t e n  l o d g e  s e v e r e l y .  T h u s  f a r  
t h e s e  w h i t e  g r u b s  h a v e  a t t a c k e d  c o r n  o n l y  i n  t h e  c e n t r a l  h a l f  o f  t h e  
s t a t e .  
B i l l b u g s  a r e  u s u a l l y  m o s t  a b u n d a n t  i n  b o t t o m l a n d  f i e l d s  o r  i n  f i e l d s  
w h e r e  n u t g r a s s  g r e w  t h e  p r e v i o u s  y e a r .  T h e y  m a y  m i g r a t e  o u t  o f  
g r a s s  w a t e r w a y s  a n d  d e s t r o y  t h e  a d j a c e n t  c o r n .  A l t h o u g h  t h e y  a t t a c k  
t h e  p l a n t  a b o v e  g r o u n d ,  t h e y  r e m a i n  i n  t h e  s o i l  d u r i n g  t h e  d a y .  
C o r n  r o o t  a p h i d s ,  m a i n t a i n e d  b y  c o l o n i e s  o f  c o r n f i e l d  a n t s ,  f e e d  o n  
t h e  r o o t s  n e a r  t h e  b a s e  o f  t h e  p l a n t s .  T h e y  s u c k  t h e  j u i c e  f r o m  t h e  
p l a n t s  a n d  s t u n t  t h e m  s e v e r e l y .  I f  c o r n  r o o t  a p h i d s  a r e  a  p r o b l e m ,  a n t  
c o l o n i e s  a r e  a b u n d a n t  i n  t h e  f i e l d .  
H O W  T O  P R E V E N T  U N D E R G R O U N D  I N S E C T  D A M A G E  
T w o  i n s e c t i c i d e s ,  a l d r i n  a n d  h e p t a c h l o r ,  w h e n  p r o p e r l y  a p p l i e d ,  w i l l  
c o n t r o l  p r a c t i c a l l y  a l l  t h e  u n d e r g r o u n d  i n s e c t s  o f  c o r n .  T h e s e  i n s e c t i ­
c i d e s  m a y  b e  b r o a d c a s t  o v e r  t h e  e n t i r e  f i e l d  a t  1 Y 2  p o u n d s  o f  a c t u a l  
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chemical per acre, or may be applied as a band or row treatment at 1 
pound of actual chemical per acre. They must be in the soil, however, 
not on top of it. Both insecticides are commonly available in I llinois 
and in comparisons seem to give the same results. They are marketed 
in three different forms, as sprays, granules, and fertilizer-insecticide 
mixtures. 
Sprays are emulsifiable concentrates containing either 2 or 4 pounds 
of actual chemical per ga llon. They are mixed with water. If 10 
pounds of actual chemical per ac re is to he applied broadcast, use 
3 quarts of 2-pouncl concentrate or 3 pints of 4-pound concentrate per 
gallon for each acrc. 
Granules arc tiny particles of clay impregnated ""ith the insecticidc. 
They contain either 10 or 20 percent of the chemical by weight. Seven 
and one-half pounds of 20-percent granules contains 10 pounds of 
actual insecticide - enough to apply broadcast to 1 acre. 
Fertilizers are mixed with either aldrin or heptachlor. If the insecti­
cide is to be appli ed in the fert ilizer, the amount of fertilizer used per 
acre must contain the recommended amounts of insecticide per acre. 
Othen,"ise, insect control wi ll not be satisfactory. 
Aldrin and heptachlor used in recommended amounts will have 
lit tle if any effect on earthworms and no effect on soil microorganisms 
such as nitri fying bacteria. 
HOW TO APPLY INSECTICIDES 
Broadcast . Any of the forms may be used for over-all field treat­
ment. Everything considered, broadcast treatment will usually give the 
most consistent and satisfactory results. Disk the material into the 
soil immediately after it is applied, particularly if the air temperature 
is above 60°. Many farmers put a sprayer boom on the front of the 
tractor to spray a swath the width of the disk and pull the disk behind 
the tractor. There is probably a little more leeway in the amount of 
time that may elapse between application and disking when the insecti­
cide is applied in granules or in fertilizers than there is when it is 
applied as a spray. Nevertheless, the sooner the material in any form 
is disked into the ground, the better the results will be. 
In the row. Aldrin or heptachlor in any of the three forms may be 
applied at planting as a band or in-the-row treatment. Of all row 
treatments, band sprays have produced the best results. To band spray, 
put a nozzle in each planter shoe to spray the soil as it falls over the 
seed. The average sprayer now on the farm can be adapted for this 
operation or special units can be purchased. 
6  
C I R C U L A R  N o .  8 0 S  
G r a n u l a r  i n s e c t i c i d e s  a p p l i e d  i n  a  n a r r o w  b a n d  i n  t h e  s o i l  o v e r  
t h e  r o w  a r e  p e r h a p s  n e x t  i n  e f f e c t i v e n e s s .  S p e c i a l  a p p l i c a t o r s  f o r  b a n d  
a p p l i c a t i o n  a r e  o n  t h e  m a r k e t .  T h e  g r a n u l e s  s h o u l d  b e  d r o p p e d  i n  t h e  
p l a n t e r  s h o e ,  s o  t h a t  t h e y  a r e  c o v e r e d  b y  t h e  s o i l .  G r a n u l e s  s p r e a d  o n  
t h e  s u r f a c e  o f  t h e  g r o u n d  w i l l  b e  i n e f f e c t i v e .  
T h e  m o s t  c o m m o n  m e t h o d  o f  a p p l y i n g  t h e s e  i n s e c t i c i d e s  i n  t h e  r o w  
h a s  b e e n  i n  s t a r t e r  f e r t i l i z e r  u s i n g  s p l i t  b o o t  a t t a c h m e n t s  o n  t h e  p l a n t e r .  
P l a c i n g  f e r t i l i z e r - i n s e c t i c i d e  m i x e s  d e e p  i n  t h e  g r o u n d  a n d  o n  o n l y  
o n e  s i d e  o f  t h e  r o w  i s  n o t  r e c o m m e n d e d .  A l t h o u g h  p u t t i n g  t h e  f e r t i l i z e r  
i n  d e e p  o n  o n l y  o n e  s i d e  o f  t h e  r o w  m a y  b e  t h e  p r e f e r r e d  m e t h o d  
o f  p l a c i n g  t h e  f e r t i l i z e r ,  i t  m a y  b e  t h e  l e a s t  e f f e c t i v e  w a y  o f  p l a c i n g  
t h e  i n s e c t i c i d e .  
H O W  T O  T I M E  A P P L I C A T I O N S  
I n s e c t i c i d e s  c a n  b e  a p p l i e d  i n  t h e  r o w  o n l y  a t  p l a n t i n g  t i m e .  T h e y  
c a n  b e  b r o a d c a s t  a n d  d i s k e d  i n  t h e  s a m e  d a y  t h e  c o r n  i s  p l a n t e d ,  b u t  
f o r  b e s t  r e s u l t s  t h e y  s h o u l d  b e  a p p l i e d  1 0  d a y s  o r  2  w e e k s  b e f o r e  t h e  
c o r n  i s  p l a n t e d .  T h e  i n s e c t s  t h e n  h a v e  p l e n t y  o f  t i m e  t o  c o m e  i n  c o n ­
t a c t  w i t h  t h e  i n s e c t i c i d e  a n d  t h e y  a r e  c o n t r o l l e d  b e f o r e  t h e  c o r n  i s  e v e n  
p l a n t e d .  
R e c e n t  r e s e a r c h  l e a d s  t o  t h e  b e l i e f  t h a t  a l d r i n  a n d  h e p t a c h l o r ,  a t  
l e a s t  i n  f e r t i l i z e r s  a n d  p o s s i b l y  a s  g r a n u l e s ,  c a n  b e  a p p l i e d  d u r i n g  
D e c e m b e r ,  J a n u a r y ,  a n d  F e b r u a r y  a n d  t h e n  p l o w e d  u n d e r  i n  t h e  s p r i n g .  
M o i s t u r e ,  a i d e d  b y  t h a w i n g  a n d  f r e e z i n g ,  w o r k s  t h e  i n s e c t i c i d e  i n t o  
t h e  s o i l .  D u r i n g  t h e s e  m o n t h s ,  t e m p e r a t u r e s  a r e  a l s o  s o  l o w  t h a t  t h e  
i n s e c t i c i d e  d o e s  n o t  e s c a p e  a s  a  g a s .  M o r e  i n f o r m a t i o n  c o n c e r n i n g  t h i s  
m e t h o d  o f  a p p l i c a t i o n  i s  n e e d e d ,  b u t  a t  p r e s e n t  i t  a p p e a r s  t o  o f f e r  t h e  
p o s s i b i l i t y  o f  m a k i n g  a p p l i c a t i o n s  d u r i n g  t h e  s l a c k  s e a s o n .  
W H A T  F I E L D S  N E E D  T R E A T M E N T ?  

H O W  L O N G  W I L L  T R EA T M E N T  L A S T ?  

T h e r e  a r e  n o  h a r d  a n d  f a s t  r u l e s  f o r  d e t e r m i n i n g  w h a t  f i e l d s  c o u l d  
m o s t  p r o f i t a b l y  b e  t r e a t e d .  T h e r e f o r e  e v e r y  f a r m e r  w i l l  h a v e  t o  s t u d y  
h i s  o w n  s i t u a t i o n  a n d  m a k e  h i s  o w n  d e c i s i o n s .  T h e r e  a r e ,  h o w e v e r ,  
s o m e  r u l e - o f - t h u m b  g u i d e s  t h a t  m a y  p r o v e  h e l p f u l .  
U s e  s o i l  i n s e c t i c i d e s  t o  p r e v e n t  s e e d  a n d  s e e d l i n g  d a m a g e  i n  a l l  
f i e l d s .  S e e d - c o r n  m a g g o t s ,  s e e d - c o r n  b e e t l e s ,  c u t w o r m s ,  a n d  b i I l b u g s  
c u t  s t a n d s  a n  a v e r a g e  o f  6 . 3  p e r c e n t  i n  I l l i n o i s  f i e l d s .  S t a n d s  i n  a l l  
r o t a t i o n s  a p p e a r  t o  b e  e q u a l l y  a f f e c t e d .  
U s e  s o i l  i n s e c t i c i d e s  t o  c o n t r o l  r o o t - f e e d i n g  i n s e c t s  o n  a l l  t h e s e  
f i e l d s :  
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1. Fields in corn for more than 2 years in succession. Corn on 
such fields is likely to be damaged by northern corn rootworms, partic­
ularly in the northern half of the state and in bottomland throughout 
the state. 
2. Bottomland fields and any others with a history of wireworm 
damage. Black cutworms and wireworms are commonly serious pests 
in such fields. 
3. Fields plowed out of sod, particularly bluegrass or timothy 
sod. Wireworms, grubs, root aphids, and cornfield ants are likely to 
damage these fields. 
Most of the fields in corn a second year, or in corn following 
clover, alfalfa, or soybeans might well be treated. 
The fields least likely to be damaged are those following small 
grains, but even in them, wireworms are occasionally a problem. 
Aldrin and heptachlor will control some insects the year following 
application. In 3 of 5 years, however, the difference in stand between 
the year-old treatments and the new treatments was more than enough 
to pay for the cost of the new application. 
DOES SOIL TREATMENT REPLACE 

INSECTICIDE SEED TREATMENT? 

Treating the seed with an insecticide when the soil is also to be 
treated with an insecticide is of no value. Treating the seed in the 
planter box may actually reduce stands because of mechanical factors. 
After the planter has been operating a few hours, the seeding rate 
becomes erratic because the insecticide gums up the plates. The insecti­
cide dust also replaces the seed in the bottom of the box, so dust is 
planted instead of seed. But if the seed is to be treated in the planter 
box, the box should be emptied often and the plates cleaned. 
The best way to use seed treatment is to treat the seed before it is 
taken to the field. Use a metal drum for treating it and sift out the 
excess dust. 
Remember seed treatment protects the seed from insect damage 
only from the time it is planted until it germinates. It does not protect 
either the roots or the stalk from insect damage. 
SOME COMMON MISTAKES 
Using less-than-recommended amounts of insecticide has been 
farmers' most common mistake in recent years. When they used rec­
ommended amounts of insecticide, they controlled 84 percent of the 
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w i r e w o r m s ,  9 4  p e r c e n t  o f  t h e  w h i t e  g r u b s ,  a n d  9 5  p e r c e n t  o f  t h e  r o o t ­
w o r m s .  B u t  w h e n  t h e y  u s e d  l e s s - t h a n - r e c o m m e n d e d  a m o u n t s ,  t h e y  
c o n t r o l l e d  o n l y  6 4  p e r c e n t  o f  t h e  w i r e w o r m s ,  7 9  p e r c e n t  o f  t h e  w h i t e  
g r u b s ,  a n d  8 3  p e r c e n t  o f  t h e  r o o t w o r m s .  
A  s e c o n d  c o m m o n  m i s t a k e  h a s  b e e n  f a i l u r e  t o  d i s k  b r o a d c a s t  a p p l i ­
c a t i o n s  i n  i m m e d i a t e l y .  W h e n  t h e s e  a p p l i c a t i o n s  a r e  m a d e ,  a i r  t e m p e r a ­
t U r e s  a r e  c o m m o n l y  a b o v e  6 0 °  a n d  t h e  i n s e c t i c i d e s  v a p o r i z e .  F o r  t h i s  
r e a s o n ,  t h e  m a t e r i a l  m u s t  b e  d i s k e d  i n  i m m e d i a t e l y  u n l e s s  i t  i s  s p r e a d  
d u r i n g  t h e  w i n t e r  m o n t h s .  I f  i t  i s  d i s k e d  i n  4  h o u r s  a f t e r  i t  i s  s p r e a d ,  
c o n t r o l  i s  r e d u c e d  5 0  p e r c e n t .  I f  i t  i s  d i s k e d  i n  2 4  h o u r s  a f t e r  i t  i s  
s p r e a d ,  t h e r e  i s  n o  c o n t r o l .  
H O W  T O  C H E C K  R E S U L T S  
T o  c h e c k  t h e  r e s u l t s  o f  t r e a t m e n t ,  l e a v e  t w o  o r  m o r e  s t r i p s  1 2  
r o w s  w i d e  t h r o u g h  t h e  f i e l d  a n d  p u t  n o  i n s e c t i c i d e  o n  t h e s e  s t r i p s .  
M a r k  t h e s e  a r e a s  c a r e f u l l y .  1 \ 1 a k e  c a r e f u l  c o u n t s  o f  s t a n d  i n  e a c h  o f  
5  p l a c e s  i n  t h e  u n t r e a t e d  s t r i p s  a n d  i n  t h e  t r e a t e d  a r e a s  n e x t  t o  i t .  
F o r  e a c h  1 - p e r c e n t  d i f f e r e n c e  i n  s t a n c i ,  t h e r e  m a y  b e  a  d i f f e r e n c e  o f  
0 . 8 5  p e r c e n t  i n  y i e l d .  T h i s  d i f f e r e n c e  i s  a  r u l e - o f - t h u m b  g u i d e ,  b u t  i t  
d o e s  t a k e  i n t o  a c c o u n t  b o t h  t h e  e f f e c t  o f  l o s s  i n  s t a n d  a n d  r e d u c t i o n  
i n  s i z e  o f  e a r .  
A t  h a r v e s t ,  p i c k  r o w s  o f  e q u a l  l e n g t h  i n  t r e a t e d  a n d  u n t r e a t e d  a r e a s  
a n d  c o m p a r e  y i e l d s .  T h i s  i s  t h e  b e s t  a n d  o n l y  a c c u r a t e  m e t h o d  o f  
m e a s u r i n g  c o r n  y i e l d s .  
S o i l  i n s e c t i c i d e s ­
•  P r o v i d e  i n s u r a n c e  a g a i n s t  r e p l a n t i n g  b e c a u s e  o f  i n s e c t  d a m a g e  
•  I n s u r e  e a s i e r  p i c k i n g  b e c a u s e  o f  l e s s  l o d g i n g  
•  S a v e  a n  a v e r a g e  o f  5  t o  6  b u s h e l s  o f  c o r n  a n  a c r e  
•  R e t u r n  t h e i r  c o s t  3  t i m e s  o r  m o r e  i n  2 5  p e r c e n t  o f  a l l  f i e l d s ,  2  t o  3  
t i m e s  i n  1 8  p e r c e n t ,  a n d  1  t o  2  t i m e s  i n  2 4  p e r c e n t  
I f  a l l  I l l i n o i s  c o r n f i e l d s  w e r e  t r e a t e d ,  t o t a l  c o r n  s a v i n g s  w o u l d  m o r e  
t h a n  p a y  f o r  t h e  c o s t  o f  t r e a t m e n t  a n d  t h e  f a r m e r  w o u l d  h a v e  t h e  
a d d e d  b e n e f i t s  o f  e a s i e r  p i c k i n g  a n d  l e s s  r e p l a n t i n g .  
W h e n  u s i n g  i n s e c t i c i d e s ,  b e  s u r e  t o  r e a d  a n d  f o l l o w  t h e  d i r e c ­
t i o n s  a n d  p r e c a u t i o n s  g i v e n  o n  t h e  c o n t a i n e r  l a b e l .  
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